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The present invention relates to valves for use in flow 
lines or pipelines and has for its principal object the 
provision of a surface safety valve having a through 
flow passageway controlled by a ball-valve closure mem 
ber, which closure is movable to the closed position au 
tomatically in response to certain predetermined pres 
sure conditions by means of a pressure responsive mem 
ber and wherein the energy for closing of the valve is 
provided by pressure which exists within the passage 
way of the valve. 
Another object is to provide a ball-type surface safety 

valve adapted to be opened manually and to be closed 
automatically. 
A further object of the invention is to provide a pres 

sure responsive valve operator adapted to close a valve 
in response to both predetermined high and low pres 
sures within the flowlines controlled by the valve, and 
in which the high and low pressure values for operation 
may be easily adjusted. 
Another object is to provide a valve for a well head 

flowline or the like having a straight and smooth bore 
therethrough, when open, to minimize collection therein 
of paraffin, sand and the like, and to minimize flow cut 
ting of the valve, turbulence and pressure losses, as well 
as permitting the free passage of well tools therethrough. 

Other objects and advantages will become apparent in 
the course of the following detailed description. 

In the drawings forming a part of this application, and 
in which like parts are designated by like reference nu 
merals throughout the same, 
FIG. 1 is a view mostly in section of a ball-type sur 

face safety valve constructed in accordance with the in 
vention. 

FIG. 2 is a sectional view on an enlarged scale of the 
pilot mechanism for the automatic closing of the valve 
shown in FIG. 1. 

FIG. 3 is a sectional detail, taken on line 3-3 of 
FIG. 1. 

Referring now to the drawings, the ball-type surface 
safety valve 10 comprises a valve body 11 having a main 
flow passageway 12 therethrough provided with up 
stream and downstream flanges 13 and 14 for connection 
into a flowline. The interior of the valve body has 
a central body cavity 16 through which the passageway 
12 passes, and two bonnet connections 17 and 18 are 
formed on the valve body at right angles to the axis of 
passageway 12 and at 180° from each other. The lower 
bonnet 17 carries therein a spring-pressed packing as 
sembly 19 and retainer nut 21. 
An annular valve seat 22 is mounted within the body 

cavity surrounding the outlet portion of the passageway 
12 and is sealed off with the body 11 by an O-ring 23. 
Guide sleeve 24 is slidably mounted within the inlet 

portion of the passageway 12 and is biased inwardly by 
spring 26, which bears against a flange 27 at the inner 
extremity of sleeve 24. The inner face of the flange 
is formed with a spherical surface 28 surrounding the 
bore of the sleeve. 
The ball valve member 30 is formed with a bore 31 

having a diameter corresponding to that through the 
sleeve 24 and the inlet and outlet portions of the passage 
way 12. Ball valve member 30 is retained in place with 
in the body by pins 32, which are each fixedly secured 
at one end thereof to the valve body 1. The other 
ends of pins 32 engage grooves 33, which are milled on 
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opposite external surfaces of the ball valve member 30. 
The centerline of grooves 33 lies in a plane which also 
includes the axis of rotation of the ball valve member 
and which plane makes an angle of 45 with the axis of 
the passageway 12. Thus, the ball valve member is 
rotatable about an axis transverse to the opening 31 
therethrough. A second pair of cam grooves or slots 34 
is milled on opposite external surfaces of the ball valve 
member in Such a manner as to have a common center 
line with grooves 33. 
An operating frame for the ball valve member 30 

comprises a yoke 36 disposed within the body cavity 
astride a portion of the ball valve member 30 and op 
erably connected to said ball valve member by cam 
lugs 37 affixed to the yoke and extending into grooves 
34. Each of the lugs 37 carries a bushing 38 which is 
rotatable about lugs 37 within slots 34. 
The lower end of yoke 36 is threadedly connected to 

opening stem 39, which extends through the lower bon 
net 17 of the valve body. Opening stem 39 is threaded 
at its lower end to receive an opening handle (not shown) 
and is sealed off within the lower bonnet by packing 
assembly 19. 
The upper end of yoke 36 is threadedly connected to 

upper stem 44 which extends upwardly through the up 
per bonnet into the bore of the cylinder 42. 

Cylinder 42 is secured to the upper bonnet of the 
valve body by bonnet nut 43, and is sealed thereto by 
O-ring 44. 
The cylinder 42 is bored throughout its length, being 

counterbored at its lower end to receive packing assem 
bly 46, which packs off between upper stem 41 and the 
lower end of the cylinder. Packing assembly 46 is held 
in place by gland 47. 
A restriction 48 intermediate the ends of the cylinder 

bore provides a shoulder for seating packing section 46. 
Above the restriction 48 is an enlarged bore 49 which 
terminates in an internal thread for engaging the lower 
end of the pilot housing 51. A shoulder immediately 
below the threaded connection at the upper end of the 
cylinder 42 provides a stop for ring 52. The upper por 
tion of the cylinder bore 49 carries a lateral port 53 
which communicates with the atmosphere. A second 
lateral port 54 located adjacent the restricted portion of 
the cylinder bore is controlled by velocity check valve 56. 
The bore of the cylinder 42 between the upper end 

thereof and restriction 48 forms a piston chamber for 
piston assembly 57, which comprises a lower element 
58, upper element 59 and packing section 61. Lower 
piston element 58 is threadedly connected to upper 
stem 41. Upper stem 41 has an axial bore 62 throughout 
its length, the upper portion of the bore being enlarged 
to form a valve chamber 63 receiving the pilot valve 
member 64 therein. 

Lower piston element 58 has a passageway 66 formed 
therein which communicates between the central bore 
67 of piston 57 and the exterior of the piston. A pilot 
valve seat 68, of two-piece construction and carrying 
an O-ring seal 69, surrounds the passageway through 
the lower piston element 58 and also the lower end of 
valve member 64. The pilot valve stem 71, slidably dis 
posed within piston bore 67, is sealed thereto by O 
ring 72. 
Valve member 64 and pilot valve stem 71 have an 

axial bore 73 throughout their length, which communi 
cates with the bore 62 of upper stem, 41 and is secured 
at its upper end to flanged member 74 which resides 
within the bore of the pilot housing 51. The connection 
between members 71 and 74 is made pressure-tight by a 
gasket 76. 
The upper portion of flanged member 74 has a reduced 

diameter carrying an O-ring seal 77. A plunger 78 is 
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bored throughout its length at 79 and has at its lower 
end an enlarged bore which is slidably and sealingly 
mounted on the reduced upper portion of flanged mem 
ber74. 
The plunger 78 carries an external flange 81 near its 

upper end. That portion of the stem above the flange 
extends into a blind bore, a plunger chamber 82 within 
plug 83. O-ring 84 seals between the external surface 
of the plunger 78 and the plunger chamber 83. A spring 
84 is carried within the pilot housing 51 and bears at its 
lower end against the flanged member 74. Spring ad 
justing bushing 86 is carried within the upper portion 
of the bore of the pilot housing and engages an internal 
thread adjacent the upper end of the pilot housing. The 
lower end of adjusting bushing 86 bears against spring 
84 and carries at its upper end a slot 87 which permits 
rotation of the adjusting bushing to vary the spring load 
exerted by spring 84 on flanged member 74. 

Adjusting bushing 86 is threaded internally to receive 
spring support 88, a sleeve-type member which extends 
downwardly about the plunger 78 and carries at its lower 
end an inner flange 89. Spring 91 is carried within the 
bore of Spring support 88 and bears against flange 89 
at the lower end thereof. Spring 91 engages the external 
flange 8 of plunger 78, biasing said plunger upwardly. 
The load exerted by spring 91 on plunger 78 may be 
varied by rotating spring support 88 by means of the slots 
92 provided at the upper end of the support. 

In operation, the valve 10 is placed within a fowline 
or pipeline and connected therein by means of the flanged 
connections at either end of the through flow passageway 
12. As shown in the drawing, the valve is in the open 
position, the bore through the ball valve member 30 being 
in alignment with the bores of the various other elements 
that comprise passageway 12. In the open position, the 
stem 4 and yoke 36 are at the lower extremity of their 
travel. Fluid pressure existing in the valve body may 
pass between the unsealed sleeve 24 and ball valve mem 
ber 30 into the body cavity and upwardly through the 
bore 62 of stem 41, thence into the bores 73 and 79 
through pilot valve stem 71, flanged member 74 and 
plunger 78, and into the plunger chamber 82 within the 
plug 83. O-ring 84 prevents the passage of fluid pres 
sure between the external surfaces of plunger 78 and 
plunger chamber 83. 
As shown, pilot valve member 64 is seated against seat 

68, thus preventing the passage of fluid around the 
spherical portion of valve member 64 and into the lateral 
piston passage 66. 

Spring 84 is loaded so that when pressure within the 
bore of stem 41 below seat 68 decreases to a predeter 
mined point, the spherical pilot valve will be displaced 
downwardly from the seat 68, allowing the passage of 
gas into piston passageway 66, thence into velocity check 
56. Flow of gas through the velocity check causes the 
check to close so that pressure within the cavity of the 
valve body is also exerted below packing section 61, forc 
ing the piston upwardly and carrying with it upper stem 
41 and the yoke 36. Upward movement of the stem and 
yoke assembly causes rotation of the ball valve member 
30, moving the passageway through the ball valve mem 
ber to a position at right angles to the bore through seat 
22. The upper spherical surface of ball valve member 
30 is then positioned in contact with the Spherical Sur 
face of seat 22 to seal off the passageway 12. 
The pilot mechanism is also responsive to an excessive 

pressure. Spring 91 is loaded so that when pressure with 
in the bore of stem 41 below seat 68 increases to a pre 
determined point greater than the predetermined point 
mentioned in the last paragraph, the spherical pilot valve 
64 will be displaced downwardly from the seat, allowing 
the passage of gas into piston passage 67, thence into 
velocity check 56. Thereafter, ball valve member 30 is 
rotated to the closed position by the exact same series of 
events described in the last paragraph. 
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4. 
In the structure described above, the pilot valve mem 

ber 64 has an effective area A1 subjected to pressure with 
in the valve chamber 63 to hold the pilot valve against the 
O-ring seal 69 of pilot valve seat 68, the area A1 being 
generally the annular area between the bore 73 of the 
pilot valve and the O-ring 69. The upper end of the pilot 
valve stem 71 and flanged member 74 has an effective 
annular area. A between the bore 73 therethrough and the 
outer diameter of O-ring 77, which area A2 is acted upon 
by pressure within bore 73 to unseat the pilot valve mem 
ber 64 from valve seat 68. Area A1 is greater than area 
A. The plunger 78 has an effective area A equal to 
area. A upon which the pressure in bore 73 exerts a force 
to hold the plunger in the illustrated upper position. 
The plunger 78 also has an effective annular area A4 at its 
upper end, between the bore 79 thereof and the inner 
diameter of O-ring 84, which is acted upon by the pres 
sure within bore 79 thereof to move the plunger down 
wardly. Area A4 is larger than areas A1, A2, or A3. 
The pilot valve member 64 will be seated on the valve 

seat 68 whenever the resultant upward force thereon due 
to pressure (P) within valve chamber 63; i.e., the pres 
sure or the difference between the areas A1 and A2, is 
greater than the downward force (F84) due to the Spring 
84. Unseating of the pilot valve will then occur when 
ever the pressure drops to a value such that P(A1-A2) 
is less than F. As is apparent, the value of P required 
to cause the pilot valve to open is directly proportional 
to the spring force F8; i.e., the higher the Spring force, 
the higher will be the low pressure at which the pilot 
valve will open. 

In high pressure operation of the pilot valve 64, 
P(A-A) will be greater than F84, and the pressure will 
hold valve 64 seated. However, the same pressure also 
acts upon the plunger 78 which is biased upwardly by the 
upward force Fe due to spring 91. If P(A4-43) is 
greater than F, the plunger will move downwardly 
against spring 91 with a force equal to P(A4-A3)-Fo1 
on the valve stem member 71, which is held upwardly by 
a force equal to P(A1-A2)-F84. As is evident, if 
P(A—A) — Foi is greater than P(A1-A2) - F34, the pilot 
valve will be unseated. Since A2 and A3 are equal, the 
high pressure condition for opening of the pilot valve may 
be expressed that whenever P(AA-A) is greater than 
F-F, the pilot valve will be unseated. Again, the 
high pressure valve for operation is directly dependent 
upon the adjustment of the force Fol of springs 91, as 
suming the force F of spring 84 is held constant. 
As is further apparent, there can be a wide range of 

pressures at which the pilot valve will remain seated on 
valve seat 68, depending upon the limits determined by 
the setting of springs 84 and 91. Once the pressure in 
the pilot valve chamber 63 varies either above or below 
these limits, the pilot valve will be unseated, allowing 
fluid pressure to pass through the piston passages 67 and 
66. This pressure will then cause the piston 57 to move 
upwardly to close the ball valve member 30, as previously 
described. 

Regardless of the manner in which ball valve member 
30 is rotated to the closed position; that is, by either an 
increase or a decrease within the main passageway 2 
and stem 41, the said ball valve member is returned to 
the open position in the following manner: After the 
gas pressure has returned to a point within the upper 
and lower limits established by springs 9 and 84, re 
spectively, velocity check valve 56 is opened to provide 
an exit for the gas trapped between the piston 57 and 
the upper packing element 46. An opening handle, not 
shown, is rotated on opening stem 39 in Such manner that 
the opening stem, yoke 36, stem 41, and the piston as 
sembly 57 are returned to their original positions, where 
at pilot valve 64 is seated on seat 68. The surface safety 
valve 10 is ready to commence another closure cycle as 
just completed. 

It is to be understood that the invention herein illus 
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trated and described is to be taken as a preferred em 
bodiment of the same, and that various changes in the 
shape, size and arrangement of parts may be resorted to 
without departing from the spirit of the invention or 
the scope of the attached claims. 

Having thus described my invention, what I claim and 
desire to secure by Letters Patent is: 

1. A ball-type valve comprising a valve body having a 
flow passageway therethrough with an upstream end, an 
upstream facing spherical valve seat disposed in said 
passageway, a ball valve member rotatably mounted in 
said valve body and having an opening therethrough, 
said ball valve member being seatable upon said seat for 
opening and closing said passageway upon rotation about 
an axis transverse to said opening, an operating frame 
mounted in said valve body for reciprocal movement 
therewithin, cam lugs on one operatively engaged with 
cam slots on the other of said operating frame and op 
posite sides of said ball valve member for rotating said 
valve member between opened and closed positions upon 
reciprocating movement of the operating frame in op 
posite directions, an extension on said operating frame 
projecting exteriorly of said valve body for manual move 
ment of said frame in one direction to open said ball 
valve member, and means operable by and in response 
to a variance of the presure within said flow passageway 
from a predetermined range of normal values at which 
the ball valve member is to remain in open position for 
moving said operating frame in a direction to close said 
ball valve member. 

2. A ball-type surface safety valve comprising a valve 
body having a passageway therethrough with an up 
stream end, an upstream facing spherical valve seat dis 
posed in said passageway, a ball valve member having 
an opening therethrough and seatable upon said seat for 
opening and closing said passageway upon rotation about 
an axis transverse to said opening, an operating frame 
mounted in said valve body for reciprocal movement 
therewithin, lug means on one operatively engaged with 
slot means on the other of said operating frame and 
said ball valve member for rotating said valve member 
between opened and closed positions upon reciprocating 
movement of the control frame in opposite directions, 
means forming a piston chamber on said valve body, a 
piston mounted for longitudinal sliding movement in 
said piston chamber and connected to said operating frame 
for moving said frame to close said ball valve mem 
ber, means forming a fluid passage from Said piston 
chamber to said passageway, and means responsive to 
a decrease of the pressure within said flow passageway 
below a predetermined minimum value at which the ball 
valve member is to remain in open position for admitting 
fiuid from said passageway through said passage into 
said piston chamber so that upon said decrease of pres 
sure within said passageway said piston will be moved 
by the passageway pressure to move the operating frame 
to close the ball valve member. 

3. A ball-type surface safety valve comprising a valve 
body having a passageway therethrough with an upstream 
end, an upstream facing spherical valve seat disposed in 
said passageway, a ball valve member having an opening 
therethrough and seatable upon said seat for opening and 
closing said passageway upon rotation about an axis trans 
verse to said opening, an operating frame mounted in 
said valve body for reciprocal movement therewithin, lug 
means on one operatively engaged with slot means on 
the other of said operating frame and said ball valve 
member for rotating said valve member between opened 
and closed positions upon reciprocating movement of the 
control frame in opposite directions, means forming a 
piston chamber on said valve body, a piston mounted 
for longitudinal sliding movement in said piston cham 
ber and connected to said operating frame for moving 
said frame to close said ball valve member, means form 
ing a fluid passage from said piston chamber to said 
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6 
passageway, and means responsive to an increase of the 
pressure within said flow passageway above a prede 
termined maximum value at which the ball valve mem 
ber is to remain in open position for admitting fluid from 
said passageway through said passage into Said piston 
chamber so that upon said increase of pressure within 
said passageway said piston will be moved by the pas 
sageway pressure to move the operating frame to close 
the ball valve member. 

4. A ball-type surface safety valve comprising a valve 
body having a passageway therethrough with an upstream 
end, an upstream facing spherical valve seat disposed in 
said passageway, a ball valve member having an opening 
therethrough and seatable upon said seat for opening 
and closing said passageway upon rotation about an axis 
transverse to said opening, an operating frame mounted 
in said valve body for reciprocal movement therewithin, 
lug means on one operatively engaged with slot means 
on the other of said operating frame and said ball valve 
member for rotating said valve member between opened 
and closed positions upon reciprocating movement of the 
control frame in opposite directions, means forming a 
piston chamber on said valve body, a piston mounted 
for longitudinal sliding movement in said piston chamber 
and connected to said operating frame for moving said 
frame to close said ball valve member, means forming 
a fluid passage from said piston chamber to said passage 
way, means responsive to a decrease of the pressure with 
in said flow passageway below a predetermined minimum 
value at which the ball valve member is to remain in 
open position for admitting fluid from said passageway 
through said passage into said piston chamber, and means 
responsive to an increase of the pressure within said flow 
passageway above a predetermined maximum value at 
which the ball valve member is to remain in open posi 
tion for admitting fluid from said passageway through 
said passage into said piston chamber. 

5. A ball-type surface safety valve comprising a valve 
body having a passageway therethrough with an upstream 
end, an upstream facing spherical valve seat disposed in 
said passageway, a ball valve member having an opening 
therethrough and seatable upon said seat for opening and 
closing said passageway upon rotation about an axis 
transverse to said opening, an operating frame mounted 
in said valve body for reciprocal movement therewithin, 
lug means on one operatively engaged with slot means 
on the other of said operating frame and said ball valve 
member for rotating said valve member between opened 
and closed positions upon reciprocating movement of the 
control frame in opposite directions, means forming a 
piston chamber on said valve body in alignment with 
the path of movement of said operating frame, a piston 
mounted for longitudinal sliding movement in Said piston 
chamber and connected to said operating frame for mov 
ing said frame to close said ball valve member, means 
forming a fluid passage from said piston chamber to said 
passageway, means responsive to a decrease of the pres 
sure within said flow passageway below a predetermined 
minimum value at which the ball valve member is to 
remain in open position for admitting fluid from said 
passageway through said passage into said piston cham 
ber, and means responsive to an increase of the pressure 
within said flow passageway above a predetermined maxi 
mum value at which the ball valve member is to remain 
in open position for admitting fluid from said passage 
way through said passage into said piston chamber so 
that upon said decrease or increase of pressure within 
said passageway said piston will be moved by the passage 
way pressure to move the operating frame to close the 
ball valve member. 

6. A ball-type surface safety valve comprising a valve 
body having a flow passageway therethrough with an 
upstream end, an upstream facing spherical valve seat 
disposed in said passageway, a ball valve member having 
an opening therethrough and seatable upon said seat for 
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opening and closing said passageway upon rotation about 
an axis transverse to said opening, an operating frame 
mounted in said valve body for reciprocal movement 
therewithin, cam lugs on one operatively engaged with 
can slots on the other of said operating frame and op 
posite sides of said ball valve member for rotating said 
valve member between opened and closed positions upon 
reciprocating movement of the control frame in opposite 
directions, an extension on said operating frame project 
ing exteriorly of said valve body for manual movement 
of said frame in a direction to open said ball valve mem 
ber, means forming a piston chamber on said valve body 
in alignment with the path of movement of said operat 
ing frame, a piston mounted for longitudinal sliding 
movement in said piston chamber and connected to said 
operating frame for moving said frame to close said ball 
valve member, means forming a fluid passage from Said 
piston chamber to said passageway, means responsive to 
a decrease of the pressure within said flow passageway 
below a predetermined minimum value at which the ball 
valve member is to remain in open position for admitting 
fluid from said passageway through said passage into 

- said piston chamber, and means responsive to an in 
crease of the pressure within said flow passageway above 
a predetermined maximum value at which the ball valve 
member is to remain in open position for admitting fluid 
from said passageway through said passage into said 
piston chamber so that upon said decrease or increase 
of pressure within said passageway said piston will be 
moved by the passageway pressure to move the operating 
frame to close the ball valve member. 

7. A ball-type surface safety valve comprising a valve 
body having a passageway therethrough with an upstream 
end, an upstream facing spherical valve seat disposed in 
said passageway, a ball valve member having an opening 
therethrough and seatable upon said seat for opening and 
closing said passageway upon rotation about an axis trans 
verse to said opening, an operating frame mounted in said 
valve body for reciprocal movement therewithin, lug 
means on one operatively engaged with slot means on the 
other of said operating frame and said ball valve member 
for rotating said valve member between opened and closed 
positions upon reciprocating movement of the control 
frame in opposite directions, means forming a piston 
chamber on said valve body, a piston mounted for longi 
tudinal sliding movement in said piston chamber and 
connected to said operating frame for moving same, means 
forming a passage extending from said passageway to said 
piston chamber, a pilot valve seat in said passage facing 
upstream therein towards said passageway, a pilot valve 
seatable upon said pilot valve seat, a stem member con 
nected to said pilot valve for unseating said pilot valve 
from said pilot valve seat, a first spring resiliently urging 
said stem member in a direction to unseat said pilot valve, 
means forming a plunger chamber in alignment with said 
stem members, a plunger mounted for longitudinal sliding 
movement in said plunger chamber and engageable with 
said stem member, a second spring resiliently urging said 
plunger out of engagement with said stem member, and 
passage means fluidly connecting said plunger chamber to 
said passage upstream of said valve seat therein, said 
plunger having a larger effective area than said pilot valve. 

8. A ball-type surface safety valve comprising a valve 
body having a flow passageway therethrough with an up 
stream end, an upstream facing spherical valve seat dis 
posed in said passageway, a ball valve member having an 
opening therethrough and seatable upon said seat for 
opening and closing said passageway upon rotation about 
an axis transverse to said opening, an operating frame 
mounted in said valve body for reciprocal movement there 
within, cam lugs on one operatively engaged with cam 
slots on the other of said operating frame and opposite 
sides of said ball valve member for rotating said valve 
member between opened and closed positions upon recip 
rocating movement of the control frame in opposite direc 
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8 
tions, an extension on said operating frame projecting 
exteriorly of said valve body for manual movement of 
said frame in a direction to open said ball valve member, 
means forming a piston chamber on said valve body, a 
piston mounted for longitudinal sliding movement in said 
piston chamber and connected to said operating frame for 
moving same, means forming a passage extending from 
said passageway to said piston chamber, a pilot valve 
seat in said passage facing upstream therein towards said 
passageway, a pilot valve seatable upon said pilot valve 
seat, a stem member connected to said pilot valve for 
unseating said pilot valve from said pilot valve seat, a first 
spring resiliently urging said stem member in a direction 
to unseat said pilot valve, means forming a plunger cham 
ber in alignment with the path of movement of said stem 
member, a plunger mounted for longitudinal sliding move 
ment in said plunger chamber and engageable with said 
stem member, a second spring resiliently urging said 
plunger out of engagement with said stem member, and 
passage means fluidly connecting said plunger chamber 
to said passage upstream of said valve seat therein, said 
plunger having a larger effective area than said pilot valve. 

9. A ball-type surface safety valve comprising a valve 
body having a flow passageway therethrough with an up 
stream end, an upstream facing spherical valve seat dis 
posed in said passageway, a ball valve member having an 
opening therethrough and seatable upon said seat for 
opening and closing said passageway upon rotation about 
an axis transverse to said opening, an operating frame 
mounted in said valve body for reciprocal movement 
therewithin, cam lugs on one operatively engaged with 
cam slots on the other of said operating frame and op 
posite sides of said ball valve member for rotating said 
valve member between opened and closed positions upon 
reciprocating movement of the control frame in opposite 
directions, an extension on said operating frame projecting 
exteriorly of said valve body for manual movement of said 
frame in a direction to open said ball valve member, 
means forming a piston chamber on said valve body in 
alignment with the path of movement of said operating 
frame, a piston mounted for longitudinal sliding move 
ment in said piston chamber and connected to said oper 
ating frame for moving same, means forming a passage 
extending from said passageway to said piston chamber, 
a pilot valve seat in said passage facing upstream therein 
towards said passageways, a pilot valve seatable upon said 
pilot valve seat, a stem member connected to said pilot 
valve for unseating said pilot valve from said pilot valve 
seat, a first spring resiliently urging said stem member in 
a direction to unseat said pilot valve, means forming a 
plunger chamber in alignment with the path of movement 
of said stem member, a plunger mounted for longitudinal 
sliding movement in said plunger chamber and engageable 
with said stem member, a second spring resiliently urging 
said plunger out of engagement with said stem member, 
passage means fluidly connecting said plunger chamber 
to said passage upstream of said valve seat therein, said 
plunger having a larger effective area than said pilot valve, 
means to vent said piston chamber to atmosphere, and 
means to separately adjust the spring forces of said first 
and second springs. 

10. A ball-type surface safety valve comprising a valve 
body having a passageway therethrough with an upstream 
end, an upstream facing spherical valve seat disposed in 
said passageway, a ball valve member having an opening 
therethrough and seatable upon said seat for opening and 
closing said passageway upon rotation about an axis trans 
verse to said opening, an operating frame mounted in 
said valve body for reciprocal movement therewithin, lug 
means on one operatively engaged with slot means on the 
other of said operating frame and said ball valve member 
for rotating said valve member between opened and closed 
positions upon reciprocating movement of the control 
frame in opposite directions, means forming a piston 
chamber on said valve body, a piston slidably mounted 
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in said piston chamber and connected to said operating 
frame for movement therewith, a pilot valve chamber 
formed within said piston, an inlet passage means com 
municating said pilot valve chamber with said passage 
way, a pilot valve seat in said pilot valve chamber, all 
outlet passage means from said pilot valve chamber 
through said pilot valve seat to said piston chamber, a 
pilot valve member in said pilot valve chamber renovably 
seated upon said pilot valve seat, a stem member con 
nected to said pilot valve and projecting axially from Said 
piston, means forming a plunger chamber in alignment 
with said stem member, a plunger member mounted for 
sliding movement in said plunger chamber and projecting 
outwardly therefrom, said plunger and stem member be 
ing sealingly telescoped together and having cooperating 
shoulder surfaces so that movement of said plunger out 
wardly from said plunger chamber will move said stem 
member to unseat said pilot valve from said pilot valve 
seat, said stem member, pilot valve and plunger having 
passages longitudinally therethrough to fluidly communi 
cate said plunger chamber and said pilot valve chamber, 
said plunger having an effective area subjected to fluid 
pressure to be moved outwardly from said plunger cham 
ber which is greater than the effective area of said pilot 
valve subjected to fluid pressure in said pilot valve cham 
ber to hold said pilot valve against said pilot seat, a first 
spring resiliently urging said pilot valve stem in a direc 
tion to move said pilot valve away from said pilot valve 
seat, and a second spring resiliently urging said plunger 
into said plunger chamber. 

11. A ball-type surface safety valve comprising a valve 
body having a flow passageway therethrough with an up 
stream end, an upstream facing spherical valve seat dis 
posed in said passageway, a ball valve member having an 
opening therethrough and seatable upon said seat for 
opening and closing said passageway upon rotation about 
an axis transverse to said opening, an operating frame 
mounted in said valve body for reciprocal movement 
therewithin, cam lugs on one operatively engaged with 
can slots on the other of said operating frame and oppo 
site sides of said ball valve member for rotating said 
valve member between opened and closed positions upon 
reciprocating movement of the control frame in opposite 
directions, an extension on said operating frame project 
ing exteriorly of said valve body for manual movement 
of said frame in a direction to open said ball valve mem 
ber, means forming a piston chamber on said valve body, 
a piston slidably mounted in said piston chamber and 
connected to said operating frame for movement there 
with, a pilot valve chamber formed within said piston, an 
inlet passage means communicating said pilot valve cham 
ber with said passageway, a pilot valve seat in said pilot 
valve chamber, an outlet passage means from said pilot 
valve chamber through said pilot valve seat to said piston 
chamber, a pilot valve member in said pilot valve cham 
ber removably seated upon said pilot valve seat, a stem 
member connected to said pilot valve and projecting 
axially from said piston, means forming a plunger cham 
ber in alignment with said stem member, a plunger mem 
ber mounted for sliding movement in said plunger cham 
ber and projecting outwardly therefrom, said plunger and 
stem member being sealingly telescoped together and hav 
ing cooperating shoulder surfaces so that movement of 
said plunger outwardly from said plunger chamber will 
move said stem member to unseat said pilot valve from 
said pilot valve seat, said stem member, pilot valve and 
plunger having passages longitudinally therethrough to 
fluidly communicate said plunger chamber and said pilot 
valve chamber, said plunger having an effective area sub 
jected to fluid pressure to be moved outwardly from said 
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10 
plunger chamber which is greater than the effective area 
of said pilot valve subjected to fluid pressure in said pilot 
valve chamber to hold said pilot valve against said pilot 
seat, a first spring resiliently urging said pilot valve stem 
in a direction to move said pilot valve away from said 
pilot waive seat, and a second spring resiliently urging said 
plunger into said plunger chamber. 

12. A ball-type surface safety valve comprising a valve 
body having a flow passageway therethrough with an up 
stream end, an upstream facing spherical valve seat dis 
posed in said passageway, a ball valve member having an 
opening therethrough and seatable upon said seat for 
opening and closing said passageway upon rotation about 
an axis transverse to said opening, an operating frame 
mounted in said valve body for reciprocal movement 
therewithin, cam lugs on one operatively engaged with 
cam slots on the other of said operating frame and oppo 
site sides of said ball valve member for rotating said valve 
member between opened and closed positions upon re 
ciprocating movement of the control frame in opposite 
directions, an extension on said operating frame project 
ing exteriorly of said valve body for manual movement 
of said frame in a direction to open said ball valve mem 
ber, means forming a piston chamber on Said valve body 
in alignment with the path of movement of Said operat 
ing frame, a piston mounted for longitudinal sliding 
movement in said piston chamber and connected to said 
operating frame for moving same to close said ball valve 
member, a pilot valve chamber formed within said piston, 
an inlet passage means communicating said pilot valve 
chamber with said passageway, a pilot valve seat in said 
pilot valve chamber, an outlet passage means from said 
pilot valve chamber through said pilot valve seat to said 
piston chamber, a pilot valve member in said pilot valve 
chamber seatable upon said pilot valve seat, a stem mem 
ber connected to said pilot valve and projecting axially 
from said piston, means forming a plunger chamber hav 
ing an opening in alignment with said stem member, a 
plunger member mounted for sliding movement in said 
plunger chamber and projecting outwardly through said 
opening, said plunger and stem member being sealingly 
telescoped together and having cooperating shoulder sur 
faces so that movement of said plunger outwardly from 
said plunger chamber will move said stem member to un 
seat said pilot valve from said pilot valve seat, said stem 
member, pilot valve and plunger having passages longi 
tudinally therethrough to fluidly communicate said plunger 
chamber and said pilot valve chamber, said plunger hav 
ing an effective area Subjected to fluid pressure to be 
moved outwardly from said plunger chamber, which is 
greater than the effective area of said pilot valve sub 
jected to fluid pressure in said pilot valve chamber to 
hold said pilot valve against said pilot seat, a first spring 
resiliently urging said pilot valve stem in a direction to 
move said pilot valve away from said pilot valve seat, a 
second spring resiliently urging said plunger into said 
plunger chamber, means to separately adjust the spring 
forces of said first and second springs, and valve means to 
vent the piston chamber to atmosphere. 
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